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. SUMMARY

InApil, 1987, the Nationd Indtitutefor Oooupetiondl Seiety and Heelth (NIOSH) recaived areguedt for technicl
asdancefromthe FansyivanaDepatmeant of Hedlth to evauete amployes hedlth complaints assodiated with hendling
imported grgpevinewregths: Impoarted from Taiwen, thewresths are decorated with dried flowers rilbbons and ather
metaidsby enployessof Kountry Kregtions Towvanog, Pansylvania, to produce vaious ardt items

Anintid stevist wasconducted on April 17, 1987 & Kountry Kregtions: Caarimetric detector tubeswereusad to
meesLre carbon dioxide (CO,) bathwithinand autsidetheluilding. Thedevated levesaf GO, inthelilding (1,300
patspa million (ppm), over 4timesthe cudelevds) Suggest thet inedequste amounts of fresh, autdear warebang
inrocuced into thework aress

Heglth complaints desaribed ininfomd interviews conduted with 6 employees during theiinitidd NIOSH vist tothe
compeny, indudedt heedadhe, sorethroat, weatering eyes extrametiraciness blurmy vison, soreneck, neuses, Upst
gomech, dhlls lossaf conoantration, rapid heartbest, reeh (on upper ams), and leg twitches: Only heedechewias
mentioned by marethen 3warkasintheeintaviens

Buk ssmplesdf thevinewresthswere andlyzed for organic compounds by ges dyometogrgphy/mess oedromery
(GCMS). Bath dynamic heedgpece and suface extradion andysssweare pafomed. Thewregths contained vatious
diphtic hydrocarbons akyl substituted berzenes, ngphthdlenes and fyrene. No arometic dllaro-petiadeswere
identified, hovever.

Detector tubeswere usad to messLre methyl bromidein unopened pedkages of thevinewresths cdllected asbulk
saples Methyl bromidewas nat detectablein two peckages checked on April 20, 1987.

Based ontheseredLits it heshbeen detamined thet apatentia heelth hezard from inedeguete ventilation existed for

employessa Kountry Kregtions athough no overexposuresto gpeafic contaminenisweare mesared.
Recommendationsto reduce expoaLres by improving ventilation areinduded in Sedion V1T of thisreport.

KEYWORDS SIC 3980, methyl bramidk carbon dioxicee vertilaion, prirelic ahydrice
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II.  INTRODUCTION

OnApil 14, 1987, the Nationd I nstitutefor Oooupetiondl Sefety and Heelth (NIOSH) received atednicd assdance
request from the Fansylvania Departmant of Helth to investigete employee hedlth pradlems assodated with hendiing vine
wreghsimported from Tawen. These6inchdameter grgoevinewresthsare used by Kountry Krestions Towandg,
Rasy/ivania to produceavaidy of decoraive adt itamnsfor thewhdesdemarket.

Anintid stevist wasconducted on April 17, 1987. Two ungpenad packeges of theimported wresthswere cdlledted as
buk ssmplesand 7 empoyesswaeinfomdly inevieved. Additiorelly, anar ssmpleweasadleded inthefird floor wark
areq, detector tubeswere used to meeaure carbon dioxide (CO,), and tamparaiureand rdaive humidity levdsweare
checked throughout thebuillding. Infamition was dso gethered on ather areft materid s used by theemployessand the
heding and locd exhaug ventilation sysams

. BACKGROUND

Kaountry Kregions Tovandg, Rans/ivania isasdl aet manufaduning firmenploying devenfull and pat-time
wokes Speddizingin decorativeitamstor thewhdessle market, such aswregths beskets and dendiled and peinted
wooden figures thecompery islocated inatwo-gary (gpproximatdy 1,400 suerefedt per floor) framebulldngwhich
housesadigday room, two manwork aress and severd dorageroons: Thareisdso abesament dorapeareaassessble
framtheocudde

Thehedting sydem conggsof aneturd gesfired gpece hester Lug0ended fram the calling inthefirdt floor work area
Manufadiured by the Onieda Hegter Company, the unit hed anonmd output of 40000 BTUs  The hegter was gperating
intermittently on Al 17 becauseof themild autdoor temperaures: Thehuildingisnat cantraly ar-conditioned. Exogpt
for neturd infiltration (openingsaround doorsand windows and aradksin the bulldingsrudure), therewas no famd
sygemforinroduang fresh ausdear. A sl (wdveinch damete) exhnag fan hed beeninddled inafirgt floor
window to provide vertilation to thewark area

Vaiousadt edivitiesare pafamed induding gendling (by brush or aarosdl gray cans); brush ar rdller peinting of wood
figures beskets andwregths and aranging dried flovers Theemployessuseflard goray paints (earosdl ray cans
asotmant of leedHreeadarg), hat ues(g@ther fromguepatsar hat gueguns), and aoylic and latex peints (usng brushes
o rdlas. Other mataridsused a Kauntry Kregtionsindudeisopropyl doohd, 1,1,1 trichloroethene, and aoetone (usd
indeanas paint ramovas pant thinners €c).

Theflowers rilbbons and wood figures are attached, by hand, to an assortiment of vinewresths and widker beskets
Exoqat for agoray paint boath, whichwesinddled in 1987, dl adt edivitiesare pafamed without the bendfit of locd
exag vanilaion (LEV). Complead ardtsare stored on the ssoond floor until shipped.

Aaosd gray pantingisaurently pafamedinagoray cabinet located on the second floor of thecompery. Rior tothis
arangaman, goray painting would be paformed outdoars (Weether pamitting), or ingde onthefloor without LEV.
Pantingisuadly limited to sl items (beskets flover arangemants €c) usng devento twdveounceaerosdl gray
cas Noned theflord goray peints checked during thisinvestigetion used pigmentswhich contained leed. Thecarier
Slvatsindicated ontheagrosd carswearetduene xylene or acgtione

Hat duingisdoneeather with hendhdd hat guegunsar guepats: For thegue pats resdentid-typededricwoksand hat
al frying pasareussd tomdt thegueaystds Thegue no. 4166 skillet pdlet due aysasaypdied by the Rhyne
Compay, Gegtonig Narth Carding containsethylenevingl acdateresn: No ventilationisprovided for theseguing
opadions
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On Fiday, March 20, 1987, gpproximetdy 4,000, 6-inch diameter dried grgpe vinewresths wererecaived by Kouniry
Kregtions Packaged twdveto aplagtic desve (iweve deavesto acardooard box), thewresthswere unloeded froma
ddivary ven and pleoad inabesamant doregeroom a Kountry Krestions: Acoording to eanployessintaviewed on Apnil
17, thistype of wreath hed bean usad before but thisshipment exhibited an exogptionelly srong, fud ail-typeodor.

Thesupdier of thesewresths Catified Intametiondl Corparation, Brooklyn, New Y ark, provided thefdloming
informetion regarding the shipment received by Kauntry Kregtions

1 Ondnuay 24,1987, priar to shipping, thewresthsweretrested in Tawanwith methyl bromide. Three poundsof
methyl bromidewas used inagpece of 1,000 aubic feet (gopraximetdy 12,000 pom) & atemparatureof 70°F.
Thewresthswere exposad for 24 hours

2. Thewradiswaedy heged a 135°F far 2 hourstokill thegrgpevines any ramaninginssds andtohdpramove
rescue methyl bramicke

3. Alaoue, consding of phthdlic anhydride soyabesn (Soybeen) ail, and xylene wes goplied ssapresavaiveto the

4.  Thewredhsremanedinthar mdd dipping containas inaNew Y ark Gity warehouse, until ipment to Kountry
Kredions

Employee hedith complantsbegen on Mardh 20 and continued thefdlowingwesk. Symptoms destribed during infamdl
interviens conducted on April 17 with 6 employessindudedt heedache, sorethroet, wetering eyes edtrametiredness
blurry vison, sorenedk, neuses, upset domech, dhills loss of conoentration, rgpid heartioeet, ragh (on upper as), and leg
twitches Only heedechewas martioned by morethen 3ardoyessintheeinaviens Thediver of theddivay vandso
expaienoad heedache, neuses, and an upset domech. For mogt employessthe symptoms gradlally subsded dfter leaving
work. Twoemployessweareexamined a alocd hosaitd but werenat edmitted. Thesesame 2 earployessindicated they
hed beentdd by their private physdansthey hed expaiencad andlegicreedtion

Thewresthswareramoved from Kountry Kregtions, by theoawner, thefdloning wesk (wesk of March 22, 1987).
Anather shipmeant of wregthswerereoaved April 3, 1987. Thisseoond shipmeant, according to employessinterviewed,
Iakajtheprorumajodammflrstmmmehhtei

Iv. EVALUATIONDESGN

Duingtheinitid Stevist cdaimetric detector tubeswere usad to messure caroon diaxide (CO,) levdsbathwithinand
ousdethecompery. Inaddition, tamperatureand rdaive humidity levdswearemonitored & vaiiouslocationsinthe
kuldng

Two unopened peckages of theimpoarted vinewreaths (totd of 24 wreeths) were collected on Apil 17, 1987 and retumed
toNIOH far andyds Cdaimetric detector tubesfor methyl bramidewereinsarted into the two unopenad begson
April 20to check for any resdud of thischemical.

Buk ssmplesdf thewresthswere submitted to thelabaratory for andlysisaf argenic compoundsby ges
dromatoggohy/mess pedramery (GCIMS). To cdlledt surface maeids two partionsof awresthwereout up and
extraced with ather cabon diaLifidear mehylene dilaridein an ultrasonic beth

Toidentify subtancesrdessad by thewredthsinto their, adynamic heedgpece andysswes pafamed by pladng an
adivated charood tubeand an ORBO-42 sorbant tubeindde apladtic beg with thewresthsfor gopraximatdy 150
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minutesa aflomraed 500 aubic centimeterspar minute: Thedharaod tubeweas then desorbed with carbon diifides the
ORBO-42 tubewith withisoodane

BExtradsfrom thesethree ssmplesweare sreaned by ges dvomatogrgohy (flameionization detectar). Sncethesame
weareddeted indl ssmples only thebulk-methylenedilaride extract and the ORBO-42 tubeweare further

andyzed by GC/M Stoidentify goedfic arganic compounds
V. EVALUATION CRITERA

Enviramantd Qitaia

Asaguidetotheevdugtion o the hezards posed by workplaoe exposres NIO3H fidd g&f employ evironmenia
evaugtion aitaiafor asssssmant of anumber of dhemicd and physicd egants Thee aitaiaareintended to uggest levels
of exposretowhich mogt workersmay beexposad yp to 10 hoursper day, 40 hours per wiessk for awarking lifetime
without expaiendng advasehedth efeds Itis hovever, impartant to natethet nat al workerswill be pratected from
avare hedith efedsif thar eqposresaremantaned bdow theselevds A sl paroantage may expaiaceadvare
hedlth effedsbecause of indvidudl susogatibillity, apre-exiding medicd condition, andlar ahypersansitivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
evironmat, or with medications or persond hehits of theworker to produce hedlth effeds evenif the cooupetionel
expoaresaecontrdled & thelevd st by theevdugtion aitarion. Thesecombined efedsare often nat consdarad inthe
evdugtion aitaia  Also, somebdancesare absorbed by direct contadt with the skin and mucous membranes and thus
paentidly inoressetheoverdl exqpoare FHrdly, evdugtion aitaiamay dengeover theyearsasnew infometionanthe
taxic effedtsof anagant becomeavalade

Thepimary sourcesdf evironmenid evaugtion aitaiafor threworkplaceare (1) NIOSH GritaiaDocumentsand
recommencitions (2) the American Corferenceof Govemmenial Induetrid Hygiernists (AOGIH) Threshald Lt Values
(TLV'9, and (3) the U.S Departmeant of Labor (OSHA) oooupetiond hedlth gandards: Often, theNIOSH
recommendaionsand ACGIH TLV'sarelower then the coresponding OSHA dandards Bath NIOSH
recommeandationsand ACGIH TLV'suaLdly arebessd on morereoant infarmetion then arethe OSHA dandards The
OSHA dandardsdso mey berenuired to tekeinto aooount thefeesihlity of contralling exposuresin vatiousinoLgries
wherethe agantsare usad; the NIOSH-recommended fandards by contradt, arebesed primaily on concamsrdaing to
the prevention of cooupetiond disesse In evaluating theexpoaurelevdsand therecommeanddtionsfor reduding theselevels
foundinthisrepart, it should benated thet indlLtry islegelly required to meet thoselevd s gpadified by an OSHA dandad
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A timeweghted average (TWA) expoarerdasto theaverage arbame conceniraion of asubdiance during anonmd 8-
to 10-hour workday. Some sulbstanoes have recommended shart-term expoaurelimitsor calling vlueswhich are
intended to ppdlemant the TWA wharethereare recognized toxic éfedsfrom high hort-temexposures

Cabon Dioxide

Catondaxideisanommd condlituent of exhaled breeth, and, if monitored, can be used ssasreaning tedriqueto
evdugtewhether adequete quantiies of fresh outdoor ar arebeing infroduced into abuilding or wark area. Theoutdonr,
ambient concantraion of CO, isusdly 25010 30 pom. Typicdly the GO, levd ishigher inddethen autside (evenin
buildngswith few compantsabout indoor ar qudity). Howvever, if indoor GO, concentrations are mare then 1000 ppm
(3to4timesthecutsdelevd), thereisprobedly aproldem of inedeguete ventilation and complaints such asheedadhe,
faiqueand eyeand thraet imitation arefrequently found to beprevdent. Although the CO, itsdlf isnat regponsblefor these
complants ahighlevd of CO, dossindicatethet ather contaminerisin the building may dso beincressed and coud be
respongblefar employeshedth praddlems

The OHA Ramissble ExposreLLimit (PEL) and the ACGIH TLV for CO, is9000 pom for an 8-hour TWA.2? The
NIOSH Recommended ExposureLevd (REL) is10,000 pom for a10-hour TWA. 2

M Bromide

Methyl bromideisadear, cdolessgesused asafumigant inpest conird. Inthepedt it hesbeen used asardrigaat ad
fireexdtingLishing agat; however, thisusewas disoontinued because of ahighinddencedf injury and deeths* Thednamicd
isanaurataxin and can cause corvusions & vary high conoantrations methyl ramide can cause pulimonary edemaand,
ove praonged expoaures paipherd neuropethy. Edimetes of conoantrationswhich have causad humen fatdlitiesrange
from 8,000 ppm for afew hoursto over 60,000 pom far albrief exposure® Eatly symptomsindudeheedadhe, visd
digurbences naussg, voiing and melaise® Insome casssthareiseyeinitation, vertigo, and intention tremor of thehends®
Locdly, methyl bromideisan edrameskininitant and may produce ssverebums

Sncemethyl bromidegesiscdarlessand hesnotete or odor & low conoantrations; the compound iscongdered to have
poor waming propaties Only a levdswell above’5 pom canthe sedtish ador of methyl bromide be detected:*

The OSHA PEL far methyl bromideis 15 pom for an8hour TWA.! TheACGIH TLV far thissubdanceis5 pom, a
level sHected to prevart neurataxic effetsand pumonary edema? The ACGIH aso recommendisthet goproprigteskin
pratection be utilized so thet thethreshdld limit isnat exaeeded. NIOSH recommeandsin Curarnt Intligence Bullgin No.
43, Sytember 27, 1984, thet methyl bromide be considered apatentia cooupational caranogen and thet exposresbe
reduced to thelowed feesblelevd.

Prirdic Anhydide

Phirdic anhydiide awhiteayddlinesdid, isanimitant and sanstizer of theskin and regairetary tradt and nlinitart tothe
gyes Sudeshaveshownar concantrations of 30 milligrams par aubic meter (mg/n) to cause conjundtivitisand 26 mgin?
toinmitate mucousmemiranes® Phihdlic anhydride, whilecausing adiret but ddayed imitation of theskin, ismoreseverdy
irritajggefte(xrtaIvvimwa:er (phthelic anhydrideand weter comineto fom themaoreimitating compound, phthelic
add).

TheOSHA PAEL for phtrelic anhydrideis 12 mgyi® for an 8-hour exposre! TheACGIH TLV-TWA is6 mgnt, a
level sdedted to prevartinitation? Thereisno NIOSH REL for thiscompound,
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Tanpgauead RddiveHumidity

Themganity of refarences addressng temparature and humidity levdsasthey partain to humen hedlth frequently gopeerin
thecontext of assessing conditionsin hat environmants Devdopmant of a"'comfart” drart by the Amaicen Soaely of
Herting, Refrigarating, and Air-Conditioning Enginears Inc. (ASHRAE) presantsacomfart zone consdered to bebath
comfortableand hedthful. Thiszoneliesbeween atamparaured 73°and 77°F(23° and 25°C) and 20 to 60 peroat
rdefivehumidity.® Recommended design condiiors arean efedtive temparatureand dry bulb temparature o 76°F
(245°C), ardaive humidity of 40 paroat, ad anar draddionratedf lessthet 45 feet par minuie. Effedive Temparature
isanindex of rdativecomfort deteamined by Successve comparisonsof individlelsto different combainetions of
tampearature humidity, and ar movemant. Rdalvehmdlyle/dsbdoNfi)paomtaemaajvwmlmm
disoomfort and drying of themuoous memboranes’

Locd Exhad Verilation

Efedtivecontrd of acontamineni{oroduding process such asgaray painting o hat guing, isachieved by fird diminting or
minmizng al ar mation about the processand then cpturing the contamineted air by causing it toflow into theexhaut
hood. How toward the sudion opening mugt be suffiaently high to maintain the necessary captureveloaty and to
overcomegppasng ar curats Countaring thisar mation usLially necessitates pasitioning the cgpturehood asdoseto the
paint of contaminent generaion asthe gperation pamits: 1n addition, thehood should be shepad to contrd theareadf
contamingtion and desgned to endosethe gparation ssmuch aspossble. Hgure 1 owstihreemgor hood types
endoaures rendving hoods and cgpturing hoods

Dilution Vertiletion

Diluion ventilation, whichistheprocessof diluting contamineted ar with uncontamineted ar inagenerd areg roomar
hjldrgfcrtheprmaed hedlth hezard or nuissncecontrd, isespadialy goplicablefor contrdlling emissonsfrom lesstaxic
megids

Theused dluion ventilaion, howeve, hessavard limiing fadtars: Fird, the quintity of contaminent generated mugt nat be
too gredt, dhawisethedr vaume necessary for dilutionwill beimpradical. Seoond, employessmudt befar enough avay
from contaminant evdution, or evdution of contaminentsmudt bein auffidently low concantrations o thet thewarkerswill
nat havean eqposurein exoessof the pamitted or recommendad limit. Third, thetoxiaty of the contaminentsmugt below
and their evdution ressonelly unifarm throughout thework area,

VI. RESULTSAND DISCUSSON

Using detector tube, the CO, conoantration messured in therer, firgt floor wiork areawas 1,300 ppom, compared toan
outside CO, levd of 00 pom. Theselevdssuggest thet inedequete amounts of fresh, autsdear arebang introduced into
thecompeary. Inauchastugtion, any contaminantsgenarated from thework adtivities (for example, goray painting, hat
duing, and the odar from thewreeths and beskets) will dissipete moredomy and higher indoor concantrations of these
contaminentscould develop.

Reauitsfrom the cdarimric detector tubesfor methyl bromidewere negative (bdow thelimit of detedion for these
indicator tubes) in sampling conducdted on April 20, 1987. Thesesampleswere dravn from unopenad peckeges of the
vinewregthsto aatain the highest possble conoantration.

Organic compoundsidentified from the grgpe vinewregthsinduded dliphetic hydrocarbons akyl subdituted benzenes
ngphthdlenes and yrane. Coplesdf therecondructed draomatogramsaredom asHgures2 and 3. Thepredominant
meaid presat onthewregthsisardined pardeum solvart resambding minerd qairits afinding sypparting the“fud all”
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odor destribed by Kountry Kredionsemployessand theddivary van diver duinginieviews: A traceamount of phithelic
anhydideweasidentified onanedf thebuk sarpdes The GC/M S andysesreveded no dilanineted arametic compounds
(subdanceswhichwould befound if arometic dloro-pestiddes were presan).

Thehat duepatswarenat in gparation during the stevist to Kouniry Krestionsaspart of thisinvestigion: Theno. 4166
sillet pellet gueayddsusad inthesegue pasare composad of ehylenevinyl acdate (lessthet 1 peroant unreectad vinyl
aodae), alow taxiaty dastomer used toimprove the adheson propatiesof hat mdt and pressresansitive achesives
According tothesupdier, if thegueishegted to balling (570°F), the possible decomposition produdts aodic add and
cabonmonaxide mey bedightly imitating.

Thetempadureand rdaive humidity levdson April 17,1987 warewithin the comfart range recommended by ASHRAE.
VII. CONCLUSIONS

Hedlth efedtsfrom expoareto aganic compoundsat the presumiehly low levdswihich exigted a Kountry Kregionsin
March 1987 aredffict toevduste Usdly theexpoaresarenumarousand complant symptomsare commonto mary
compounds Typicd symptomsof exposureto argenic compounds are heededhe, initation of the eyesand muoous
mamranes initation o theregairatary sydem, dronvdness faigue and generd mdlase Tadlel ligsvaiouspdlutantsand
exarnpesof patentid souroes

Ingenerd, vadile organic compounds such asthe onesidantified from thewregths or thesolverntsfrom the aerosdl goray
cans aelipid solubleand essily absorbed through thelungs® Their ability to reedily arossthe bloodHorain berier may
induce catrd nevoussystam dgaression, aposshle causd fadtor in dronvaness fatigug, and genard mdaise Somedf the

suchasdaohds aamdic hydrocarbons and ddehydes canlinitale mucous mambranes. Asmeantioned
edlier, agmdl percantape o the population may expaience adverse hedith efedsbecause of individud susoeatihility, a
preexiding medicd condtion, andlor ahypersandtivity (dlergy). Inaddition, meny of thesesubdianoeshavelow ador
threshddswhich caninititefurther complaints: UsLely conoentrationsarewdl bdow OSHA PEL 'sand NIOSH ad
ACGIH recommendad levds Therangeand seveaity of symptoms are vatiale and gopear to depend gretly onthe
sstivity of anindvidLd & low conoantraions

Based onvisd aosavationsof the vientilation and hesting sydems and supported by thedevated CO, levdsmesaredin
thework areaon April 17, 1987, the NIOSH investigetor conduded thet insuffident introdudion of fresh, outddear ad
inedienuiste contanment of contaminent-produding processesweare mgar contributorsto theemployee hedith complaints
sna Kounry Kregtions: Theseconditionswould be exoarbeted in the cd der monthswhen doors windows and ather
potentia sourcesof outsdear would bedosad. Becauseof thesesitugtions; arganic compoundsfromthe areft metariels
auch asxyleneand tduenefrom theaarosdl goray peintsand thedliphatic and aramétic hydrocarbons from thewregths
coudinoressein concantrationinthewark arees: Althoughit isunlikdy thet any of theseargenic compoundswould have
developad conoantrations excesding OSHA pamissblelimitsar NIOSH or ACGIH recommemded levdls (theadiud
levdlswhich exiged & Kauntry Kregtionsin March, 1987 cannat bedatemingd), they were affidently highto aregte
ayjedionebleodors cause muocous mambraneimitation and, possbly, more severe hedith effedsin hypersanstive
anpoyes

Anadequete fresh outdoor air ypaly hesbean foan to bean efedive method of carmedting and preventing prodems
andminmizngaomgants Diluion vertilaion, whichisthe processdf diluting contamireted ar with uncontiamingted ar ina
genad ares, room o bullding far the purpose of hedlth hezard or nuisance contrdl, isespadialy goplicablefor contralling
lestodcamssos BEvenif goadific contaminentsareidentified (Such essactonear tduene) diluion vertilationmey bea
pradical way of reduding expoaure
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VIII.

RECOMMENDATIONS

It isrecommended thet provisansbe medefor theintrodudion of adequeteamounts o fresh, ouilgdedr inthe
building during pericds of cooupancy.

After revieming thematariasussd a Kountry Kredlions it isrecommended thet dilution vertilation, asdestribed in
Sadtion VI, beused to contrd and reduceair contaminents Whenpradticable, LEV (such asthegoray peint
boath) may be ulilized to contain exposures

It isrecommended thet warkers beinformed (through training sessons, produdt infometion, and rdlated methods) of
thepatartid helth hezards assodated with theuse df theadt metarids: Thistraining should indudemethodsto
contrd persond exposuresand proper work pradtioes

It isrecommendad thet al gue mdting patsbe operated in thetamperature range oedified by the adhesves
menufadure (for no. 4166 skillet pelet gue ayddstherangeis400° 10 425°F).

It isrecommended thet thefdlowing dilution ventilaion prinaples should be gpplied to the processes usad by
employessd Kauntry Kregions
a Locatetheexhaud opaningsnear the souroes of contaminerts; if possble inarder to dotain the bendfit of

LEV. Rosshlesourosswoudindudehat guepats garay and brush painting, dendiling, and thehendiingand
decorating of besketsand wregths

b.  Theedas ould adar sy mud belocated o the dl thear usad in ventilation pessesthrough the zone
of contamirgtion. For example, postioning themekeup ar a oneend of awork areg, and theexhaudt autlet
a thegppogteend, would dlow fresh air to sivegp through theroom.

¢ Amekeyarsydem shoud beused torglacetheexnagad ar. Thiswill hdp assretheventilation sygem
isgperating stifactarily. During cdld weether, the meke-up ar should be hegtedd,

d  Thegened dr movementsin theroom should keep the source between the operetor and theexnauet
g

e  Reawammatd theedaudad dr shoudbeavadad by dscharging theexhaud high ebovetherod linear
by asaring thet nowindows outsidearr intakes or ather such opaningsarellocated neer theexnalgt
dsharge
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Arardic

Aloohds

Keones

Aldehydes

Tadlel
Exardesdf Organic Compound Typesand
Potentid Indoor Sources
Kountry Kregtions
Towandg, Parsy/ivania
HETA 87-238
Exanrgde Indoor Sources

Propere butane Cooking and heting fuds agro-

hexarg limorere 9 propdlants deening com-
pounds refrigarants |ubrni-
cats flavaing agants pafume
bese

Methyl dilarafam, Aaosd propdlants fumigants

mahylenedaide pestiddes refrigarants and

PCBs dayressing, dewaxing, and dry
denngavats

Bewae tduag Pants vanishes gues e

xylenes mds laoquers deenas

BEthend, methand Window deenars pants thin-
ners coamdics adhesves
humen bregth

Acdore Laoquers vamishes pdlish
removes adhesves

Fomeldenyde Fungddes gamiddes dsn

nonardl fedtants atifidd and pema
nent-presstextiles, pepe,
partideboards cosmetics
flavaring agarts ec.

Tabeoourtesy of: Indoar Air and Humen Hedlth, 1985, pege 391



FIGCURE T
TYPES OF VENTILATIOMS HOODS
KOUNTRY KREATIONS
TOYANDA. PENNSYLVANTA
HETA 87.238

Fan
®
(a) Enclosures - contain
contaminants released
ingide the hood
Fan
o

Contaminants
rising from
hot process

(b) Receiving hoods - catch
- contaminants that rise or
are thrown into them

Capturing hoods - reach
out to draw in contami-
nants

The three major hood types: (a) enclosures; (b) receiving hoods:
and {c) capturing hoods.

Diagrams courtesy ofs Handbook of Ventilation for Contaminant Control, 1976 novage 107,
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FIGURE II
SPECTRUM DISPLAY-SURFACE EXTRACT SAMPLE
KOUNTRY KREATIONS
TOWANDA, PENNSYLVANTA
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FIGURE Z2-CONTINUED

SPECTRUM DISPLAY-SURFACE EXTRACT SAMPLE

KOUNTRY KREATIONS
TOWANDA PENNSYLVANIA

HETA 87-238
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FIGURE IIT
SPECTRUM DISPLAY-DYNAMIC HEADSPACE SAMPLE
KOUNTRY KREATIONS
TOWANDA, PENNSYLVANIA
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